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Trimming & Simulation
Trimming Conditions
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Trimming Assumptions :
Equations of Motion :
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Simulation Using Trimmed Valued
Classical Control
⎟⎟⎠
⎞
⎜⎜⎝
⎛
Δ
Δ−Δ
Δ=Δ
Δ
eee s
q
s
uh
δ
α
δδ
0
[ ] BAsICq
e
1−−=Δ
Δ
δ
[ ] BAsIC
e
1−−=Δ
Δ
δ
α
[ ]0100=C
[ ]0010=C
s 0.7282 + s 0.6385 + s 10.69 + s 4.354 + s
7.187 - s 584 - s 1.344 + s 4.182
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Δh/Δδe Transfer Function (Original System)
10.48) + 4.321s +  (s 0.06947) + 0.03228s +  (s s
0.01231)+(s 11.66)-(s 11.97)+(s 4.1822
22=Δ
Δ
e
h
δ
Zeros
z = -11.9728
z = 11.6638
z = -0.0123
Poles
p = 0          
p = -2.1606 + 2.4112i
p = -2.1606 - 2.4112i
p = -0.0161 + 0.2631i
p = -0.0161 - 0.2631i
Root Locus (Original System)
Response to Step Input (Original System)
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Δh/Δδe Transfer Function (Adding Compensator)
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Root Locus (Zero Added to System)
Response to Step Input (Adding Compensator)
Response to Step Input (Adding Compensator)
Response to Step Input (Adding Compensator)
Response to Step Input (Adding Compensator)
Response to Step Input (Adding Compensator)
Modern Control
Flying Quality Requirements
BEAVER is : ? Level 2
? Class II
? Category B
Damping is : ? Long Period (Phugoid) Mode
ζph > 0
? Short Period Mode
0.2 < ζsp < 2
? Long Period (Phugoid) Mode
ζph = 0.1
? Short Period Mode
ζsp = 0.9
My Design
Design Requirements & Poles Placement
θ
ζωn
ω
( )
( )[ ]ζ
ζ
ωζω
1
1
costan14
costan44
−
−
±−=
±−=
±−=
i
t
s
t
i
t
s
is
ss
ssss
n
( )ζθθζωω
ζωη
ζθ
1
1
costan4tan4tan
41
4
cos
−
−
===
===
=
=
ssss
n
ss
n
ss
tt
tT
Tt
Long Period (Phugoid) Mode :
Design Requirements & Poles Placement
Short Period Mode :
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Altitude Change Δh 
Step Response (No FeedBack)
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Step Response (With FeedBack)
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